Histamine secretion from permeabilized mast cells by calcium.
A transient increase in the permeability of the mast cell membrane was caused by the exposure of the cells to low concentrations of saponin, 5 or 10 micrograms/ml. These concentrations had very little effect in the absence of calcium but caused 35 to 50% histamine release, having the character of a secretory response, when 0.25 mM or more calcium was added to the medium. The dose-response curve was steep between 25 microM and 250 microM calcium and tended to flatten with higher concentrations. The release was associated with a pronounced increase in calcium uptake, which was faster than the histamine release. The membrane changes were slight as indicated by only 7 to 12% leakage of lactate dehydrogenase and by the absence of any detectable change in the electron micrographs. The transient nature of the membrane change is shown by the following experiment. When the cells were first exposed to saponin in the absence of calcium, the amount of histamine released by the subsequent incubation with calcium varied inversely with the time interval that elapsed before calcium was added. If calcium was added after 15 minutes no histamine release occurred. When calcium uptake was studied in the same manner, the stimulation of calcium uptake in saponin-treated cells also declined progressively with increasing intervals after the exposure to saponin when calcium was added. Stimulation of both histamine release and calcium uptake was inhibited by antimycin A, the inhibition curves with 10(-9)M to 10(-7)M antimycin A being similar. The effect on the calcium uptake by itself could explain the inhibition of histamine release. But the release was also inhibited by the calmodulin antagonists, W-7 and mepacrine, suggesting that the influx of calcium in the permeabilized cells acts primarily through calmodulin-mediated enzyme activation.